An antioxidant Was purified from human placenta extract (HPE) by using gel fi ltration, liquid-liquid extraction, silicagel column chromatography, and HPLC. The purified antioxidant was identified to be L-tryptophan (L-Trp). L-Trp showed higher inhibitory activ ity than mannitol and DMSO on the Fenton reaction-induced degradation of 2-deoxy-D-ri bose. L-Trp also had much higher inhibitory activity on the cytochrome P-450-dependent lipid peroxidation than the previously identified antioxidants of HPE, L-phenylalanine, L-ty rosine and uracil. On the other hand, the inhibitory effect of L-Trp on the Fenton reaction induced protein oxidation was smaller than that of uracil. These results suggest that L-Trp is a main antioxidant of HPE of which the effect is based on the suppression of lipid peroxida tion in the oxidative stress status.
Placenta extract is known to have the actions of anti inflammation, antisunburn, antipigmentation, anti mutagenesis, and antianaphylaxis (1) (2) (3) (4) . Moreover, human placenta extract (HPE) has been reported to prevent oxidative stress-related diseases, such as athero sclerosis and edema (5, 6) . HPE has been used in skin care cosmetics, being expected to have an inhibitory ef fect, such as vitamin C or vitamin E might provide, on cutaneous oxidative stress (2) . We previously demon strated that HPE exhibited potent in vitro and in vivo antioxidative activities, which are scavenging one of the oxygen-free radicals and one of the fatty acid peroxyl radicals and suppressing one of the ethanol-induced he patic oxidative stress (7, 8) . The main active compo nents were purified from HPE and identified to be L -phenylalanine (L-Phe), L-tyrosine (L-Tyr), and uracil.
However, these antioxidants could not suppress the ethanol-induced increase of lipid peroxides in mouse as HPE did (7) . In this communication, we describe the pu rification, identification, and antioxidative activity of another active component, L-tryptophan (L-Trp), which was not isolated from HPE by the purification procedure employed in the previous paper (7).
MATERIALS AND METHODS
Chemicals. HPE as the solution that contained 1g solutes in 100mL extract was kindly provided by Snowden (Tokyo, Japan). Sephadex G-10 and Silica gel 60 (70-230 mesh) were purchased from Amersham Pharmacia Biotec (Uppsala, Sweden) and Merck (Darmstadt, Germany), respectively. L-Trp, L-Phe, L-Tyr, uracil, di-butylhydroxytoluene (BHT), and 2,4-dinitro phenylhydrazine (DNPH) were obtained from Tokyo Chemical Industry (Tokyo, Japan). ter-Butylhydro peroxide (t-BuOOH) was purchased from Sigma (St. Louis, MO, USA). Other chemicals of the highest grade were obtained commercially. Determination of Trp. Trp in the eluate was detected by silica gel TLC using UV irradiation or p-dimethyl aminobenzaldehyde reagent for visualization (10) . The concentration of Trp was determined by reverse-phase HPLC (9) .
Instrument for structure elucidation. 1H spectra of sample were obtained by the use of a JEOL LA500 spec trometer (JEOL, Tokyo, Japan).
Measurement of antioxidative activity. Antioxidative * To whom correspondence should be addressed .
activity was measured according to the method of Halliwell and Gutteridge (11) . Absorbance at 535nm of reaction mixture was measured. mated to be approximately 14% of that of HPE. The concentration of L-Trp in HPE (1g solutes in 100mL extract) was determined to be 2.78mM, which is practi cally the same level as that of previously identified an tioxidants, L-Phe (11.0mM), L-Tyr (4.1mM), and uracil (1.3mM).
On the Fenton reaction-induced degradation of 2 -deoxy-D-ribose, L-Trp exhibited relatively high antiox idative activity compared with L-Phe, L-Tyr, and uracil (Table 1 ) (7), and its activity was higher than those of mannitol and DMSO, which are known as the potent hydroxyl radical scavengers (15) . Amino acid with aro Fig. 3 . HPLC chromatogram of the purified antioxidant. The active eluate of silicagel chromatography was applied to the HPLC column and eluted with 10mM sodium acetate/15% methanol (pH 4.85), as described in Materials and Methods. A, B, and C indicate standard L-Trp, the eluate of silicagel chromatography, and the purified antioxidant, respectively. These results suggest that L-Trp is a main antioxidant of HPE, whose effect is based on the suppression of lipid peroxidation in the oxidative stress status.
